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Art Unit: 2882 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4, 9-16, 19, 21-26, 29-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kuo-Pettravic et al. (US 5375156) in view of Kobayashi (US 
5095501). 

Regarding claim 1, Kuo teaches a medical diagnostic imaging system, 
comprising: 

a C-arm unit having an x-ray source for generating x-rays and a receptor for 
obtaining image exposures from received x-rays, said C-arm unit moving said x-ray 
source and receptor along an image acquisition path between at least first and second 
exposure positions, said C-arm unit rotating about a central axis (figure 2); 

an image processor collecting a series of image exposures from said receptor 
including at least first and second image exposures obtained while said x-ray source 
and receptor are located at said at least first and second exposure positions, 
respectively, said image processor collecting position data for multiple exposure 
positions corresponding to said series of image exposures, said image processor 
constructing a three dimensional (3D) volumetric data set based on said series of image 
exposures and said position data for said exposure positions (column 5 line 30+); and 
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a display displaying images based on said 3D volumetric data set. 

However Kuo fails to teach x-ray source and receptor brackets mounting said x- 
ray source and receptor, respectively, to said C-arm unit, said x-ray source and receptor 
brackets moving at least one of said x-ray source and receptor in a radial direction 
toward and away from said central axis of the C-arm unit to maintain a desired distance 
between a patient and said at least one of said x-ray source and receptor. 

Kobayashi teaches the x-ray source and receptor brackets mounting said x-ray 
source and receptor, respectively, to said C-arm unit, said x-ray source and receptor 
brackets moving at least one of said x-ray source and receptor in a radial direction 
toward and away from said central axis of the C-arm unit to maintain a desired distance 
between a patient and said at least one of said x-ray source and receptor (figure 3A). 

It would have been obvious to an artisan of ordinary skill in the art at the time the 
invention was made to provide 3D image generating C-arm x-ray system with radially 
moving brackets as taught by Kobayashi since the device of Kobayashi would provide 
an better image by constantly maintaining the x-ray source and image detector distance 
(column 5 line 50+). 

Regarding claim 2, Kobayashi teaches a mainframe rotating said x-ray source 
and receptor to a first scan angle and radially moving said x-ray source and receptor to 
x-ray source and receptor radial distances, respectively, said x-ray source and receptor 
radial distances being different from one another and corresponding to distances from 
said central axis to said x-ray source and receptor, respectively (figure 6C and D, while 
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the mainframe rotating the SID (x-ray source and image detector distance) is kept 
constant). 

Regarding claim 3, Kobayashi teaches a control panel for setting maximum and 
minimum radial distances relative to said central axis for at least one of said receptor 
and x-ray source (column 6 line 32+). 

Regarding claim 4, Kobayashi teaches a tracking subsystem receiving coordinate 
data comprising at least one of patient, receptor, and instrument coordinate information 
based on a distance between said central axis and one of a patient, said receptor, and 
an instrument, respectively, said x-ray source and receptor moving in a radial direction 
relative to said central axis based on said coordinate data while said x-ray source and 
receptor are located at said at least first and second exposure positions (encoder, 
column 6 line 25+). 

Regarding claim 9, Kuo teaches a method for acquiring multiple x-ray images 
utilized to reconstruct a three dimensional (3D) volume of patient information, the 
method comprising: 

rotating an x-ray source and receptor about a central axis between at least first 
and second scan angles, said central axis corresponding to a region of interest 
in a patient; 

acquiring at least first and second images at said at least first and second scan 
angles; and 

constructing a three dimensional (3D) volumetric data set based on said at least 
first and second images. 
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However Kuo fails to teach radially moving at least one of the x-ray source and 
receptor to first radial distances from said central axis when at said first scan angle and 
radially moving the at least one of the x-ray source and receptor to second radial 
distances from said central axis when at said second scan angle. 

Kobayashi teaches radially moving at least one of the x-ray source and receptor 
to first radial distances from said central axis when at said first scan angle and radially 
moving the at least one of the x-ray source and receptor to second radial distances from 
said central axis when at said second scan angle. 

It would have been obvious to an artisan of ordinary skill in the art at the time the 
invention was made to provide 3D image generating C-arm x-ray system with radially 
moving brackets as taught by Kobayashi since the device of Kobayashi would provide 
an better image by constantly maintaining the x-ray source and image detector distance 
(column 5 line 50+). 

Regarding claim 10, Kobayashi teaches that the radially moving step further 
comprising defining a radial distance from said central axis to the receptor based on a 
radial distance from said central axis to a patient surface (column 5 line 50+). 

Regarding claim 11, Kobayashi teaches that the radially moving step further 
comprising: defining maximum and minimum radial distances relative to said central 
axis for the at least one of the x-ray source and receptor; and calculating intermediate 
radial distances corresponding to said at least first and second scan angles for the x-ray 
source and receptor based on said maximum and minimum radial distances (column 6 
line 32+). 
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Regarding claim 12, Kobayashi teaches that the radially moving step further 
comprising coordinate data comprising at least one of patient, receptor, and instrument 
coordinate information based on a distance between said central axis and one 
of a patient, said receptor, and an instrument, respectively, to define said first 
and second radial distances (encoder, column 6 line 25+). 

Regarding claim 13, Kobayashi teaches that 1 3.The method of claim 9, the 
radially moving step further comprising: determining said first radial distance for the 
receptor relative to said central by radially moving the receptor towards a patient 
surface until receiving a sensor signal indicating a predefined distance between the 
receptor and the patient surface; and calculating said second radial distance for the x- 
ray source relative to said central axis based on said first radial distance for the receptor 
(column 5 line 20+). 

Regarding claim 14, Kobayashi teaches that defining maximum and minimum 
radial distances relative to said central axis for the at least one of the x-ray source and 
receptor (column 6 line 32+). 

Regarding claim 15, Kobayashi teaches that the radially moving step further 
comprising: radially moving the receptor to said first radial distance relative to said 
central axis based on at least one of patient, receptor, and instrument coordinate 
information based on a distance between said central axis and one of a patient, 
said receptor, and an instrument, respectively; and radially moving the x-ray source to 
maintain a predetermined distance between the receptor and x-ray source (column 5 
line 20+ and line 50+). 
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Regarding claim 16, Kuo teaches an x-ray apparatus for acquiring x-ray images 
and reconstructing three dimensional (3D) volumes of patient information, comprising: 

a C-arm unit having an x-ray source for generating x-rays and a receptor for 
obtaining image exposures from received x-rays said C-arm unit moving said x-ray 
source and receptor along an image acquisition path between a series of exposure 
positions, said C-arm unit having a central axis corresponding to a region of interest in a 
patient, said C-arm unit rotating about said central axis (figure 2); 

a data processor tracking component coordinate data based on at least one of a 
distance between said central axis and one of said receptor, said x-ray source, and a 
patient; 

an image processor collecting a series of image exposures from said receptor 
obtained while said x-ray source and receptor are located at said series of exposure 
positions, said image processor receiving said component coordinate data from said 
data processor for said series of exposure positions corresponding to said series of 
image exposures and constructing a three dimensional (3D) volumetric data set based 
on said series of image exposures and said component coordinate data for said series 
of exposure positions; and 

a display displaying images based on said (3D) volumetric data set. 

However Kuo fails to teach x-ray source and receptor brackets mounting said x- 
ray source and receptor, respectively, to said C-arm unit, said x-ray source and receptor 
brackets moving at least one of said x-ray source and receptor in a radial direction 
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toward and away from said central axis of the C-arm unit to maintain a desired distance 
between a patient and said at Least one of said x-ray source and receptor. 

Kobayashi teaches x-ray source and receptor brackets mounting said x-ray 
source and receptor, respectively, to said C-arm unit, said x-ray source and receptor 
brackets moving at least one of said x-ray source and receptor in a radial direction 
toward and away from said central axis of the C-arm unit to maintain a desired distance 
between a patient and said at least one of said x-ray source and receptor. 

It would have been obvious to an artisan of ordinary skill in the art at the time the 
invention was made to provide 3D image generating C-arm x-ray system with radially 
moving brackets as taught by Kobayashi since the device of Kobayashi would provide 
an better image by constantly maintaining the x-ray source and image detector distance 
(column 5 line 50+). 

Regarding claim 19, Kobayashi teaches a control panel for setting maximum and 
minimum radial distances relative to said central axis for at least one of said receptor 
and x-ray source (column 6 line 32+). 

Regarding claim 21 , Kobayashi teaches that said desired distance comprises a 
uniform distance between said x-ray source and receptor (constant SID). 

Regarding claim 22, Kobayashi teaches said desired distance maintains a 
region of interest of said patient at said central axis (column 5 line 50+). 

Regarding claim 23, Kobayashi teaches said desired distance maintains a 
region of interest of said patient at an isocenter of said imaging system (column 5 line 
50+). 
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Regarding claim 24, Kobayashi teaches a region of interest of said patient is 
maintained at said central axis for said series of image exposures (column 5 line 50+). 

Regarding claim 25, Kuo teaches a medical diagnostic imaging system, 
comprising: 

a C-arm unit having an x-ray source for generating x-rays and a receptor for 
obtaining image exposures from received x-rays, said C-arm unit moving said x-ray 
source and receptor along an image acquisition path between at least first and second 
exposure positions, said C-arm unit rotating about a central axis corresponding to a 
region of interest in a patient; 

an image processor collecting a series of image exposures from said receptor 
including at least first and second image exposures obtained while said x-ray source 
and receptor are located at said at least first and second exposure positions, 
respectively, said image processor collecting position data for multiple exposure 
positions corresponding to said series of image exposures, said image processor 
constructing a three dimensional (3D) volumetric data set based on said series of image 
exposures and said position data for said multiple exposure positions; and 

a display displaying images based on said 3D volumetric data set. 

However Kuo fails to teach x-ray source and receptor brackets mounting said x- 
ray source and receptor, respectively, to said C-arm unit, said x-ray source and receptor 
brackets moving said x-ray source and receptor to maintain said central axis for a series 
of image exposures. 
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Kobayashi teaches x-ray source and receptor brackets mounting said x-ray 
source and receptor, respectively, to said C-arm unit, said x-ray source and receptor 
brackets moving said x-ray source and receptor to maintain said central axis for a series 
of image exposures. 

It would have been obvious to an artisan of ordinary skill in the art at the time the 
invention was made to provide 3D image generating C-arm x-ray system with radially 
moving brackets as taught by Kobayashi since the device of Kobayashi would provide 
an better image by constantly maintaining the x-ray source and image detector distance 
(column 5 line 50+). 

Regarding claim 26, Kobayashi teaches a tracking subsystem receiving 
coordinate data comprising at least one of patient, receptor, and instrument coordinate 
information based on a distance between said central axis and one of a patient, said 
receptor, and an instrument, respectively, said x-ray source and receptor moving 
relative to said central axis based on said coordinate data while said x-ray source and 
receptor are located at said at least first and second exposure positions (encoder, 
column 6 line 24+). 

Regarding claim 29, Kuo teaches a method for acquiring multiple x-ray images 
utilized to reconstruct a three dimensional (3D) volume of patient information, the 
method comprising: 

rotating an x-ray source and receptor about a central axis between at least first 
and second scan angles, said central axis corresponding to a region of interest in a 
patient; 
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acquiring at least first and second images at said at least first and second scan 
angles; and 

constructing a three dimensional (3D) volumetric data set based on said at least 
first and second images. 

However Kuo fails to teach moving the x-ray source and receptor to first 
distances to maintain said central axis when at said first scan angle and moving the x- 
ray source and receptor to second distances to maintain said central axis when at said 
second scan angle. 

Kobayashi teaches moving the x-ray source and receptor to first distances to 
maintain said central axis when at said first scan angle and moving the x-ray source and 
receptor to second distances to maintain said central axis when at said second scan 
angle (rotating while marinating source to detector distance constant). 

It would have been obvious to an artisan of ordinary skill in the art at the time the 
invention was made to provide 3D image generating C-arm x-ray system with radially 
moving brackets as taught by Kobayashi since the device of Kobayashi would provide 
an better image by constantly maintaining the x-ray source and image detector distance 
(column 5 line 50+). 

Regarding claim 30, Kobayashi teaches detecting coordinate data comprising at 
least one of patient, receptor, and instrument coordinate information based on a 
distance between said central axis and one of a patient, said receptor, and an 
instrument, respectively, to define said first and second distances (encoder, column 6 
line 23+). 
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Regarding claim 31 , Kobayashi teaches determining said first distance for the 
receptor relative to said central axis by moving the receptor towards a patient surface 
until receiving a sensor signal indicating a predefined distance between the receptor 
and the patient surface; and calculating said second distance for the x-ray source 
relative to said central axis based on said first distance for the receptor (column 5 line 
20+). 

Claims 5-8, 17-18, 20 and 27-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kuo as modified by Kobayashi as applied to claim 1 above, and 
further in view of Schmitz et al. (US 6050724). 

Kuo as modified by Kobayashi teaches a mainframe receiving x-ray source 
position data indicative of a distance between a patient surface and said x-ray source 
from a first sensor attached to said x-ray source bracket and receptor position data 
indicative of a distance between said receptor and a patient surface (encoder means as 
taught by Kobayashi). 

However Kuo as modified by Kobayashi fails to teach that at least one sensor 
detecting a radial position of said receptor relative to a patient surface is attached to the 
x-ray source and detector. 

Schmitz teaches the receptor comprising at least one sensor detecting radial 
position of said receptor relative to a patient surface (8, 9, figure 1). 

It would have been obvious to an artisan of ordinary skill in the art at the time the 
invention was made to provide the position sensor to the receptor as taught by Kuo as 
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modified by Kobayashi since the position sensor would provide exact coordination 
between x-ray image device and the patient (column 2 line 62+). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoon Song whose telephone number is 703-308-2736. 
The examiner can normally be reached on 8:30 AM - 5 PM, Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on 703-308-4858. The fax phone number for 
the organization where this application or proceeding is assigned is 703-308-7722. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 
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Hoon Song ^3 
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